Detection of infrequent and multiple K-ras mutations in human tumors and tumor-adjacent tissues.
A sensitive method was developed and applied to examine the distribution of K-ras gene mutations in histologically differing areas of lung tissues obtained from lung cancer patients. This method, which combines polymerase chain reaction (PCR), mutation allele enrichment (MAE), and denaturing gradient gel electrophoresis (DGGE), allows detection of one K-ras mutant allele present in 10(4) to 10(5) wild-type alleles. It was applied to analyze mutations in codon 12 of the K-ras gene in 43 tissue sites microdissected from paraffin-embedded sections obtained from 8 archival cases of lung cancer, all previously shown to have codon 12 K-ras mutations by direct sequencing. In four cases, mutations were detected only in the tumor, while in the other four cases, the same mutations were also found in tissues adjacent to tumors, using the MAE + DGGE method. No mutations were detected among normal-appearing cells in areas distant from the tumors in any of the cases studied. These findings demonstrate that K-ras mutations can be detected at low frequencies in normal-appearing cells from tissues adjacent to the tumor in some lung cancer cases. In addition, this approach also allowed detection of multiple mutations in colorectal tissues obtained from colorectal cancer patients. Thus, the MAE + DGGE method may be applicable to study of K-ras mutations in premalignant or morphologically suspicious lesions in bronchial mucosa or other types of human cancer.